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INTRODUCTION
oes living on campus help college students perform better in school? It is so widely believed that there are academic benefits to living on campus that many colleges and universities require their students to live on campus during part and sometimes all of their college career. Most often, colleges and universities require traditional degree seeking students to live on campus during their freshman year. There are a number of studies published in education and economics literature that address this issue, but the results are mixed. Thompson et al (1993) finds freshman that live on campus are more likely to remain in school, make more progress in their program, and have higher academic performance. Pascarella et al (1993) also examined freshman students, but focused specifically on measures of critical thinking, reading comprehension, and mathematical skills. They find freshman students that lived on campus made larger gains in critical thinking skills, but had similar gains to off-campus students when it came to reading comprehension and mathematical skills.
De Araujo and Murray (2010) examine whether living on campus causes an improvement in academic performance, recognizing the decision to live on campus may endogenously depend on a student's academic ability or ambition. They find that living on campus does have an immediate positive effect on academic performance and a permanent effect evidenced from higher academic performance for students that lived on campus during any part of their college career. They show that living on campus causes an increase in performance from half a letter grade to a full letter grade during the semester they live on campus. They also show that even if a student is not currently living on campus, having ever lived on campus in the past leads to an increase in cumulative GPA of about 0.2 to 0.4. The purpose of this paper is to identify how living on campus impacts study habits and behaviors that may lead to better performance identify if these are immediate changes and/or permanent changes.
Not all studies agree that living on campus improves academic performance. Delucchi (1993) examined a school where most students that technically live off campus nonetheless live in close walking distance of their classes and university resources and found no evidence that living on campus positively influences student performance.
In this paper, we use the same data as de Araujo and Murray (2010) with the purpose to identify differences in social and academic behaviors between students that live on campus and off campus that may explain why students that live on campus are able to achieve higher levels of academic performance. This is perhaps the most critical issue to address if a college or university considers requiring its students to live on campus. Schroeder and Maple (1994) conclude that residence life administrators' responsibilities are far greater than simply managing facilities; they have an ability and responsibility to create an environment that is conducive to learning. Schrager (1986) makes similar conclusions with fraternity and sorority houses. He finds that freshman achievement was highest in communities that emphasized academic achievement and competition and lowest in groups that emphasized traditional social interactions.
We examine two broad channels for which living on campus may lead to better academic performance: utilization of university resources and positive or negative peer effects. Students that live on campus might easily and productively take advantage of a number of university resources when doing school work. Libraries and technology labs in close proximity give students a quiet environment to study or the means to acquire information for their school work, or the technology tools to complete their assignments. Kuh and Hu (2001b) find when students devote more effort to learning communication and information technologies they devote more effort to their studies in general. They also find that students who benefit most from technology are those who use it in a variety of ways. On-campus students may be the most likely candidates to fall into this category due to their close proximity to university provided library and technology resources. In the analysis below, we examine how living on campus influences the total time students spend using these resources.
We also examine whether living on campus influences the frequency with which students meet faculty outside of class. Pascarella and Terenzini (1991), Astin (1993) , and Kuh and Hu (2001b) all find that faculty/student interaction of an academic nature improves student performance and student satisfaction. Kuh and Hu further find that students' interaction with faculty outside of class positively influences effort put forth by students.
Even non-academic university resources may help improve students' performance. Toutkoushian and Smart (2001) find that increasing institutional spending leads to gains in students' learning, as well as their interpersonal skills. However, they find that allocating more money specifically to academic support does not necessarily improve learning. Non-academic resources that we consider in this paper include university-sponsored clubs and organizations (admittedly, these do include some academic clubs, but there are also many that are social in nature and based on common interests and activities) and use of university provided fitness resources.
Besides providing food and shelter, residence hall administrators provide a variety of activities and services to create an environment that causes students to develop close relationships with each other and which encourages students to study and socialize together. The dynamics of social interactions and the influence of peers are likely to be different in on-campus dormitories than off-campus apartments.
Much literature has examined our second channel, the impact that peers have on students' educational achievement, though most of the literature focuses on peer effects in primary and secondary school (see, for example, Coleman (1966) , Henderson, Mieszkowski , and Sauvageau (1978), Epple and Romano (1998) , and Hanushek, Kain, Markman, and Rivkin (2003)). Lately some authors are examining post-secondary education, such as Toutkoushian and Smart (2001) and Zimmerman (2003) . The general finding in this literature is that peer influences do exist, but the extent to which these are positive or negative is somewhat mixed. Henderson, Mieszkowski, and Sauvageau (1978) find statistical evidence that positive peer effects are greater than negative peer effects. That is, the positive influence of students who have more academic success is likely to be larger than the negative influence of students who have lesser academic success. Betts and Morell (1999) find a somewhat contradictory result when following high school students through college. They find that negative influences of students' high school peers have persistent negative impacts on the students' college academic performance. Zimmerman (2003) finds that the college students who are most influenced by their peers, either positively or negatively, are those whose SAT scores were in the middle of the distribution.
In the analysis below, we do not specifically look at data on students' peers, but we examine how living on-campus influences a handful of activities that are influenced by one's peers, including the amount students drink alcohol, the use of other illegal drugs, how much students study with other students in their same classes, and how much students study with their roommates.
METHODOLOGY Data
Survey data was collected in Fall 2008 from undergraduate students at Indiana University Purdue University -Indianapolis (IUPUI) in their sophomore year and above. There were approximately 30,000 undergraduate students at the time, and about 19,700 students were under the age of 25 (the population of students most likely to consider living on campus). The university does not require students to live on campus during any part of their college career, and on-campus housing space is extremely limited with space for only 1,107 students. A survey that takes about 15 minutes to complete was sent to 6,000 students. The survey collected self-reported data on a variety of issues, including students' living situations, study behaviors, social behaviors, their use of university resources, and background characteristics. Of the students surveyed, 363 completed the questionnaire. Approximately 15% of the students who completed the survey had lived on campus during some part of their time at IUPUI, which is consistent with the population of IUPUI students.
We estimate a number of models that predict the peer effects and utilization of university resource channels that may influence academic performance. The peer effects we examine include the number of hours per week a student spends studying with roommates ( ), the number of hours per week a student spends studying with students in the same classes ( ), the average amount of alcohol a student drinks each week ( ), and whether or not a student engaged in drug use while a student at IUPUI ( ). University resources we examine include the number of hours per week students see tutors ( ); the number of hours students spend using libraries, university technology, or studying elsewhere on-campus besides their residence ( ); whether or not students engage in extra-curricular activities ( ); and the number of hours students spend using fitness resources ( ). Finally, we also examine whether living on campus influences the average number of hours students spend studying each week ( ).
We include a number of control variables in all the analysis below which might arguably influence student performance and the number of channels we investigate in this paper, including gender ( ); parent's income ( ); SAT/ACT standardized test percentiles ( ); the total number of semesters the student has been enrolled at IUPUI ( ); a dummy if the student is over the age of 25, typically indicating the student is a non-traditional student ( ).
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When measuring parents' combined income using a survey administered to students, the students were asked to identify one of several income range categories that described their parents' income. Each category included a range of $20,000, and the final category was ``More than $200,000''. The PINC variable is coded using the midpoint from each category. In the event the student selected the final category, the midpoint from the second highest category was entered for PINC, and a dummy variable, was set equal to 1.
Model
We investigate how living on campus influences academic and social behaviors with the following structural equation, (1) where is one of the channel variables (possibly a latent variable as discussed below); is a dummy 1 Only a dummy for being over the age of 25 and not actual age is included in the regressions for two reasons. First, any linear relationship coming from age likely diminishes by the time students reach the age of 25, an age which typically categorizes a person as a non-traditional student. Secondly, for students under the age of 25, the total number of semesters they have attended IUPUI ( ) is very highly correlated with age. A number of the dependent variables we investigate as channels that lead to increased student performance are measured in terms number of hours per week, including how much a student studies, how much a student studies with roommates, how much a student studies with others in his or her same classes, how much time a student spends using university-provided academic resources, and how much a student uses fitness facilities. This data is both right-censored and left-censored, which means there is a lower boundary (left) and an upper boundary (right) that many of these variables can take. For example, many students in the sample spend zero hours studying with their roommate -especially true if the student doesn't have any roommates; others spend zero hours using fitness facilities. These example students are left-censored observations. Some of the data is also right-censored. To enforce responses that make sense, the online survey let the students choose the number of hours per week from a drop-down box that had a maximum response, ``More than 20 hours per week''. The students that do spend more than 20 hours with any of these activities are right-censored.
For our censored dependent variables, we run Tobit regressions that suppose the true value above is unobservable and the actual data we obtain, , is generated according to, (2) where is the smallest value the observable variable can take, and is the largest value the observable variable can take. The Tobit model uses the structure imposed by equations (1) and (2), with the assumption that is normally distributed and estimates the parameters by maximum likelihood.
There are two other limited dependent variables -whether or not the student is involved in extra-curricular activities and whether or not the student has ever engaged in illegal drug use while a student at IUPUI. For these, we use Probit regressions. All other channels are estimated with OLS, using heteroskedastic robust standard errors. Table 1 shows regression results dependent variables measuring utilization of university provided resources. For all regressions, both living on campus during Fall 2008 Semester ( ) and having ever lived on campus prior to that semester ( ) are included as explanatory variables, to determine whether the effect is immediate, long-lasting, or both. Some of the results have the opposite sign as expected.
RESULTS
The first column indicates that students who currently live on campus actually use university-provided fitness resources less, so this is not a channel for which on-campus students are able to perform better. The second column shows that students who have lived on campus in the past are actually less likely to see tutors for their courses. The coefficient for currently living on campus is not significantly different from zero, indicating students currently living on campus are no more or less likely to see tutors than students that live off campus. The coefficient on currently living on campus for the number of hours students spend studying in libraries, computer labs, or elsewhere on campus besides their dorm (fourth column), is negative and statistically significant, indicating students living on campus are actually using these resources less than students that live off campus. The coefficient on currently living on campus for how much students study is not statistically significant, suggesting that even though students that live on campus spend less time using university-provided resources (outside their residence), they do spend a similar amount of their total time studying. This implies that students who live on campus spend more time studying in their residences than student that live off campus, which is likely an indication that dormitory facilities foster an environment conducive to learning, providing a channel for improved student performance. At IUPUI, campus housing administrators do a number of activities to create a community of college students that encourages studying, healthy relationships, and positive activities. Finally, the results in the third column show that students that live on campus, or have ever lived on campus, are more likely to participate in extracurricular activities, suggesting this is another channel for improved student performance for on-campus students, both in the short run (while the student is living on campus) and in the long run. Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Standard errors in brackets.
1. Pseudo R-squared statistics reported for Tobit and Probit models.
IUPUI is located near the center of downtown Indianapolis and many students that live off campus are nonetheless in close walking distance of campus, so perhaps it is not surprising that students that live on campus are no more likely to use many of the university's resources than students that live off campus. This is an argument Delucchi (1993) suggests in his analysis of his ``college town'' school where nearly all students live in walking distance of campus. However, living on campus may still lead to increased student performance if the residential environment positively influences students' social relationships in a way that fosters learning.
The results in Table 2 answer whether students that have lived on campus are less likely to engage in unhealthy habits like drugs and alcohol, and whether they are more likely to involve their peers (roommates and classmates) when studying. With the exception of drug use, all other coefficients on having lived on campus in the past are statistically significant and have the expected sign. Students that have lived on campus consume less alcohol, on average, and study more with their classmates and with their roommates. It is interesting to note that these coefficients are only significant for whether students have lived on campus in the past, they are not significant for whether the student currently lives on campus. Therefore, these are long-lasting positive effects from living on campus that wouldn't immediately lead to an increase in student performance, but likely have a positive impact in the long-run. Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Standard errors in brackets.
CONCLUSION
We identify two channels to explain why students that live on campus perform better both while they are living on campus (immediate effect) and in subsequent semesters, even if they move off campus (permanent effect). Some of the immediate effect channels that we investigate are not statistically significant. Surprisingly, students that live on campus are not more likely to take advantage or tutors, use campus resources outside their residence, or use on-campus fitness resources. However, we did successfully identify two channels that leads to immediate improvements in performance. Students that live on campus spend more time than others studying in their residence, whose environment is designed to be conducive for studying and learning. Secondly, students that live on campus are more likely to engage in extra-curricular activities and are more likely to stay engaged in extra-curricular activities in subsequent semesters. We do find significant evidence for channels relating to students' social behaviors that lead to long-run academic benefits of living on campus. Students that have lived on campus in the past consume less alcohol, on average, than other students, and spend more time studying along with roommates and students in their same classes.
